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SPLIT PACKING FOLLOWER FOR USE
WITH VALVES

FIELD OF THE DISCLOSURE

The present disclosure relates generally to valves and,
more specifically, to a split packing follower for use with
valves.

BACKGROUND

Rotary and sliding stem valves typically including a
packing to prevent leakage of process fluid past valve stems
or shatts. In particular, the packing surrounds the valve stem
or shaft and 1s typically compressed by a packing follower
to ensure that an inner bore of the packing 1s sealed against
the valve stem or shaft and that the outer surface of the
packing 1s sealed against an opening in the valve body or
bonnet assembly.

In the case of a sliding stem valve, the valve stem slides
against the mner bore of the packing and, 1in the case of a
rotary valve, the valve shaft rotates against the inner bore in
the packing. In either case, the movement of the valve stem
or shait against the inner bore of the packing tends to wear
the packing, which may ultimately result in leakage of
process fluid past the valve stem or shaift and the packing.
Although a valve packing can typically be field serviced
(e.g., removed and replaced), such service usually requires
time consuming and/or diflicult removal of the valve actua-
tor and/or other components from the valve because the
packing follower 1s typically installed on and removed from
the valve by shiding 1t over the actuator end of the valve stem

or shatft.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a cross-sectional view of a known one-
piece packing follower used with a rotary valve.

FIG. 2 depicts a cross-sectional view of a known two-
piece packing follower used with a sliding stem valve.

FIG. 3 depicts an 1sometric view of an example split
packing follower.

FIG. 4 1s a plan view of the example split packing
tollower of FIG. 3.

FIG. § 1s a cross-sectional view of the example split
packing follower of FIGS. 3 and 4.

FIG. 6 1s an i1sometric view of another example split
packing follower.

FIG. 7 1s a plan view of the example split packing
follower of FIG. 6.

FIG. 8 1s a cross-sectional view of the example split
packing follower of FIGS. 6 and 7.

FIG. 9 1s an 1sometric view of another example split
packing follower.

FIG. 10 1s an 1sometric view of yet another example split
packing follower.

SUMMARY

A example packing follower for use with a valve includes
a first member having a first portion of a flange and a first
portion of a curved wall extending substantially perpendicu-
larly from the first portion of the flange to define a first
portion of a cylindrical member. The example packing
tollower further includes a second member separable from
the first member. The second member includes a second
portion of the flange and a second portion of a curved wall
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extending substantially perpendicularly from the second
portion of the flange to define a second portion of the
cylindrical member. The first and second members include
complementary interlocking structures that are configured to
mechanically couple the first and second members to form
the example packing follower.

DETAILED DESCRIPTION

In general, the example packing followers described
herein enable a valve packing to be field serviced (e.g.,
replaced) without requiring time consuming disconnection
of the actuator from the valve and/or any other time con-
suming or difhicult disassembly of the valve and actuator
assembly. More specifically, the example packing followers
described herein are split so that the packing follower is
composed of at least two separable portions or members that
can easily removed from or installed on a valve (e.g.,
removed from or installed on the valve shaft and fasteners
attaching the follower to the valve) without having to
remove the valve actuator from the valve. Instead, any
fasteners or components (e.g., nuts, bolts, etc.) fixing the
example followers to a valve may be loosened or removed,
the separable portions or members composing the packing
follower may then be moved along the stem or shaft to an
exposed portion of the stem or shait and removed therefrom
without having to slide the packing follower off the actuator
end of the shaft or stem, as 1s the case with many known
packing followers.

The separable portions or members composing some of
the example followers described herein include interlocking
structures configured to mechanically couple the separable
portions or members to form a substantially complete pack-
ing follower. In the described examples, the interlocking
structures are 1mtegral with a flange or flange portions of the
packing follower and may include at least one projecting
member or structure 1n one of the flange portions and at least
one complementary recess in the other one of the flange
portions to receive the at least one projecting member or
structure. In one example, the mterlocking structures may
utilize a dovetail type coupling. In another example, the
interlocking structures may utilize S-shaped or curved cou-
pling structures including {finger-like projections and
complementary receiving recesses.

In the described examples, the packing follower includes
a flange portion for attaching the packing follower to the
valve and a cylindrical portion configured to extend perpen-
dicularly from the flange portion. The flange includes a
central opeming and the cylindrical portion has a bore
therethrough that 1s coaxially aligned with the opening 1n the
flange, thereby enabling the flange and cylindrical portion to
surround the valve stem or shaft. Each of the tlange and the
cylindrical portion 1s split into at least two portions that can
be assembled around a valve shait or stem to form a
complete packing follower assembly. The flange and the
cylindrical portion may be separate components or may be
integrally formed. Additionally or alternatively, the flange
and cylindrical portion may be fabricated (e.g., cut from)
one or more unitary components. For example, 1n the case
where the flange and cylindrical portion are integral, a
unitary follower component may be cut into a plurality (e.g.,
two) portions (e.g., halves) along a plane that 1s parallel to
the longitudinal axis of the follower.

In some examples, the separable portions composing the
packing followers do not include interlocking structures that
are itegral with the flange portions. Instead, the separable
portions are held together using one or more clamping
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members that span across the separable portions. The clamp-
ing members may be configured to have one or more
openings that are aligned with the fastener openmings pro-
vided 1n the flange. In this manner, the fasteners holding or
attaching the packing follower to a valve also serve to hold
or 1ix the clamping members 1n position on the packing
tollower.

FIG. 1 depicts a cross-sectional view of a known one-
piece packing follower 100 used with a rotary valve 102. As
shown 1n FIG. 1, a packing 104 1s disposed within a valve
body 106, and a shait 108 extends through the packing 104
outside the valve to an end 110, which may be coupled to an
actuator (not shown). The packing follower 100 1s a unitary
structure having a flange portion 112 and a cylindrical
portion 114 extending perpendicularly from the flange por-
tion 112. A centrally disposed bore or opening 116 extends
through the follower 100 and 1s configured to surround the
shaft 108. Fastener assemblies 118 and 120 may pass
through openings in the flange (not shown) and into the
valve body 106 to attach the packing follower 100 to the
valve 102. The fastener assemblies 118 and 120 may be used
to adjustably drive the cylindrical portion 114 into the
packing 104 to compress the packing 104 and cause the
inner and outer walls of the packing 104 to sealingly engage
the shaft 108 and the valve body 106, respectively.

To field service (e.g., remove and replace) the packing
104, the fastener assemblies 118 and 120 may be loosened
and/or removed (e.g., the nuts may be removed from the

studs) and the packing follower 100 may then be removed by
sliding 1t off the end 110 of the shait 108. However, to slide

the follower 100 off the end 110 of the shait 108, any
actuator and/or actuator coupling mechanism attached to the
end 110 of the shait 108 must first be removed. Not only 1s
removing an attached actuator and/or actuator coupling a
time consuming process, but such removal may result in
disrupting calibration of the actuator/valve assembly.

FIG. 2 depicts a cross-sectional view of a known two-
piece packing follower 200 used with a sliding stem valve
202. For purposes of clarity, only a bonnet assembly 204 of
the valve 202 1s shown 1n FIG. 2. As 1s shown 1n FIG. 2, the
packing follower 200 includes a flange 206 and a cylindrical
member 208. The tlange 206 1includes a concave surface 210
configured to engage a complementary convex surface 212
of the cylindrical member 208. The complementary concave
and convex surfaces 210 and 212 facilitate the alignment of
the flange 206 and the cylindrical portion 208 with each
other and the bonnet assembly 204.

Similar to the fastener assemblies 118 and 120 described
in connection with FIG. 1, the fastener assemblies 214 and
216 pass through respective openings 218 and 220 and may
be used to adjustably drive the flange 206 against the
cylindrical portion 208. As a result, an end 222 of the
cylindrical portion 208 1s urged or driven against a packing
224 to compress the packing 204 and cause the inner and
outer surfaces of the packing 224 to sealingly engage a shaft
226 and an opening in the bonnet assembly 204.

As with the valve assembly 102 of FIG. 1, field service of
the packing 224 of the valve 202 may require the fastener
assemblies 214 and 216 to be loosened or removed so that
the flange 206 and the cylindrical member 208 can be shid off
an end 228 of the shatt 226. Thus, field service of the
packing 224 may {irst require disconnection and/or removal
of any actuator and/or actuator coupling attached to the end
228 of the shait 226.

FIG. 3 depicts an 1sometric view of an example split
packing follower 300, FIG. 4 1s a plan view of the example
split packing follower 300 of FIG. 3, and FIG. 5 15 a
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cross-sectional view of the example split packing follower
300 of FIGS. 3 and 4. As shown 1n FIGS. 3, 4, and 5, the

example packing follower 300 includes first and second
portions or members 302 and 304. In the example of FIGS.
3,4, and 5, each of the first and second portions or member
302 and 304 1s substantially one-half of the complete
packing follower 300. The first and second portions or
members 302 and 304 include respective tlange portions
306a and 3065 and respective cylindrical wall portions 308a
and 308b, which extend perpendicularly from the flange
portions 306a and 306b6. Each of the flange portions 306a
and 3065 includes respective complementary interlocking
structures 310a, 312a, and 31056, 3125H. In particular, the
interlocking structures 310q and 3106 are configured to
interlock to mechanically couple or join the first and second
portions 302 and 304. Similarly, the interlocking structures
312a and 3125 are also configured to interlock to mechani-
cally couple or join the first and second portions 302 and
304. As described 1n greater detail in connection with FIG.
4 below, the example mterlocking structures 310a, 312a,
312a, and 312H6 are depicted as having a dovetail type
configuration. However, many other possible configurations
could be used instead such as, for example, the curved or
S-shaped configuration depicted and described below 1n
connection with FIG. 6. In general, the mterlocking struc-
tures 310a, 312a, 3105, and 31256 include at least one
projecting member on one of the first and second flange
portions 306a and 3065 and at least one recess for receiving

the at least on projecting member on the other one of the
flange portions 306a and 3065b.

The mterlocking structures 310a, 312a, 3105, and 3125
may be located or positioned on the flange portions 306 and
3065 to minimize or reduce the bending stresses to which the
interlocking structures 310a, 312a, 3106, and 31256 are
subjected. Additionally, the interlocking structures 310a,
3124, 310b, and 3126 may be located on the flange portions
306a and 306b to maximize or increase the structural
integrity of the flange portions 306a and 306b6. In the
example of FIGS. 3, 4, and 5, the interlocking structures
310a, 312a, 310H, and 3125b are located between the periph-
cral edges of the flange portions 306a and 3065 and the
openings 332 and 334. This location 1s substantially free of
bending stresses typically imparted by fasteners attaching
the packing follower 300 to a valve via the openings 332 and
334. Further, because the interlocking structures 310a, 312a,
310b, and 312) are asymmetrical, locating these structures
between the peripheral edges of the flange 306 and the
openings 332 and 334 moves any asymmetrical component
weaknesses mtroduced by the interlocking structures 310a,
312a, 310bH, and 3125 to regions of relatively lower stress,
thereby reducing the tendency of the flange portions 306a
and 3065 to become skewed with respect to one another and
increasing the overall structural integrity of the follower
300. However, 1n other examples, the interlocking structures
310a, 3124, 3105, and 3125 may be located elsewhere on the
flange portions 306a and 3065 such as, for example,
between the openings 332 and 334 and the cylindrical
member 308.

When the first and second portions 302 and 304 are
mechanically coupled wvia, for example, the interlocking
structures 310a, 3105, 312a, and 3125, the cylindrical wall
portions 308a and 3085 form a centrally disposed bore 330
for receiving a valve stem or shait and opposing openings
332 and 334 for receiving fasteners to {ix the follower 300
to a valve. As can be seen most clearly in FIG. 4, the
interlocking structures 310 and 312 include projecting mem-
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bers 336a, 338a, 340a, and 342a, and complementary
recesses 336H, 3385, 3405, and 3425.

The example packing follower 300 of FIGS. 3, 4, and 5
enables a valve packing to be field serviced without having
to remove a valve actuator and/or actuator coupling that may
be attached to the end of a valve stem or shaft. In particular,
the fasteners fixing or attaching the follower to the valve
(e.g., the valves 102 and 202 of FIGS. 1 and 2) may be
loosened and/or removed, the packing follower 300 may be
moved along the valve stem or shaft to be clear of the valve
body or bonnet assembly, and the portions or members 302
and 304 may be separated and removed from valve stem or
shaft. Thus, because the example follower 300 1s composed
ol separable portions or members 302 and 304, the example
tollower 300 can be removed from and installed on a valve
stem or shaft at any exposed area along the length of the
stem or shatft and, thus, does not have to be slid over the end
of the stem or shatt.

The example follower 300 of FIGS. 3, 4, and 5 may be
tabricated by cutting a unitary follower component along a
plane that 1s parallel to (and which intersects) the axis of the
bore 330. As depicted 1in the example follower 300, the
unitary follower component 1s cut along its neutral axis,
thereby minimizing the effect, 11 any, that forces associated
with fixing or attaching the assembled follower 300 to a
valve will have on the integrity of the mechanical coupling
of the portions 302 and 304 and operation of the follower.
Preferably, a cutting process such as, for example, wire
clectrical discharge machining (EDM) 1s used to produce a
precise cut having minimal kert or width so that the resulting
portions 302 and 304 can be coupled to provide an
assembled part with a suflicient amount of stifiness. The
example follower 300 may be made of a zinc plated mild

carbon steel, stainless steel, or any other suitable material or
combination ol materials.

While the example follower 300 of FIGS. 3, 4, and 5 1s
depicted as having the tlange 306 integral with the cylin-
drical portion 308, the example follower 300 could be
modified to have separate flange and cylindrical member
components similar to the example follower assembly of
FIG. 2, both of which are split to achieve the advantages
described 1n connection with the example follower 300 of
FIGS. 3, 4, and 5.

FIG. 6 1s an 1sometric view ol another example split
packing follower 600, FIG. 7 1s a plan view of the example
split packing follower 600 of FIG. 6, and FIG. 8 15 a
cross-sectional view of the example split packing follower
600 of FIGS. 6 and 7. The example follower 600 of FIGS.
6-8 15 similar to that described 1n connection with FIGS. 3-5
except that the example follower 600 utilizes interlocking
structures 602 and 604 having a curved or S-shaped profile,
which eliminates the sharp corners or edges found in the
dovetail coupling of FIGS. 3, 4, and 5. Such curved inter-
locking structures may reduce the maximum stresses expe-
rienced by the interlocking structures 602 and 604 when the
follower 600 1s attached to a valve. Of course, the inter-
locking structures described 1n connection with FIGS. 3-8
are merely examples and a variety of other interlocking
structure designs could be used instead to achieve similar or
identical results.

FIG. 9 1s an i1sometric view of another example split
packing follower 900. The example packing follower 900
includes separable portions 902 and 904 that abut or which
lie adjacent to one another along a joint 906. As shown 1n
FIG. 9, clamping members 908 and 910 extend across a face
912 of a flange portion 914 and the joint 906. The clamping
members 908 and 910 include retaining edges 916, 918, 920,
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and 922, which are configured to hold the separable portions
902 and 904 together to form the packing follower 900.
Additionally, the clamping members 908 and 910 include
respective openings 924 and 926, which are sized to allow
fasteners to pass therethrough. The clamping members 908
and 910 may be made of metal (e.g., steel) using a stamping
process or any other suitable fabrication process.

As 1s apparent from FIG. 9, the clamping members 908
and 910 may be used instead of the interlocking structures
disclosed 1n connection with FIGS. 3-8 above. Thus, the
separable portions 902 and 904 may be formed by cutting a
unitary packing follower into two symmetrical pieces along
a substantially flat plane. However, 1f desired, the clamping
members 908 and 910 could be used in addition to inter-
locking structures such as those shown in FIGS. 3-8.

FIG. 10 1s an 1sometric view of yet another example
packing follower 1000. The example packing follower 1000
1s similar to that shown in FIG. 9. However, rather than
using two clamping members, the example follower 1000
uses a one-piece clamping member 1002, which may facili-
tate assembly of the packing follower 1000 on a valve.

Although certain apparatus and articles of manufacture
have been described herein, the scope of coverage of this
patent 1s not limited thereto. To the contrary, this patent
covers all apparatus and articles of manufacture fairly falling
within the scope of the appended claims either literally or
under the doctrine of equivalents.

What 1s claimed 1s:

1. A packing follower for use with a valve, comprising:

a first member 1including a first portion of a flange and a

first portion of a curved wall extending substantially
perpendicularly from the first portion of the flange to
define a first portion of a cylindrical member, the first
member further including a first portion of an opening
of the flange located adjacent to a peripheral edge of the
first portion of the flange; and

a second member separable from the first member and

including a second portion of the tflange and a second
portion of a curved wall extending substantially per-
pendicularly from the second portion of the flange to
define a second portion of the cylindrical member, the
second member further including a second portion of
the opening of the flange located adjacent to a periph-
eral edge of the second portion of the flange, wherein
the first and second members including complementary
s-shaped or dovetail interlocking structures configured
to mechanically couple the first and second members to
form the flange and the cylindrical member of the
packing follower and wherein the complementary
s-shaped or dovetail interlocking structures are located
between the opening and the peripheral edge of the
flange to prevent separation of the first and second
members across a plane substantially perpendicular to
the valve shatt.

2. A packing follower as defined 1n claim 1, wherein the
first and second portions of the cylindrical member and the
flange comprise substantially the entire cylindrical member
and flange, respectively.

3. A packing follower as defined 1n claim 1, wherein each
of the first and second members comprises substantially half
of the packing follower.

4. A packing follower as defined 1n claim 1, wherein the
first and second members are cut from a unitary packing
follower component.

5. A packing follower as defined 1n claim 1, wherein the
complementary interlocking structures comprise at least one
projection on one of the first and second members and a
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complementary recess configured to receive the at least one
projection 1n the other one of the first and second members.

6. A packing follower assembly, comprising:

a flange having first and second mating portions, wherein
the first and second mating portions are separable and
include s-shaped or dovetail interlocking structures
configured to mechanically couple the first and second
mating portions, the flange further comprising at least
one opening configured to recerve a fastener to attach
the packing follower to a valve and the s-shaped or
dovetail interlocking structures are located between the
at least one opening and a peripheral edge of the tlange;
and

a cylindrical member having first and second halves,
wherein the first and second halves are configured to
form the cylindrical member, and wherein the cylin-
drical member 1s configured to surround a valve shaft
and to be urged by the flange 1nto contact with a valve
packing.

7. A packing follower assembly as defined 1n claim 6,
wherein each of the first and second mating portions of the
flange comprises a half of the flange.

8. A packing follower assembly as defined 1n claim 6,
wherein the interlocking structures include at least one
projecting member and a complementary recess configured
to receive the projecting member.

9. A packing follower assembly as defined i claim 6,
wherein the first and second mating portions of the flange
and the first and second halves of the cylindrical member are
cut from a unitary packing follower.
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10. A packing follower, comprising:

a flange having a first opening for receiving a valve shaft
and at least second opening configured to receive a
fastener to attach the flange to a valve, wherein the
flange 1includes s-shaped or dovetail interlocking struc-
tures located between the at least second opening and
a peripheral edge of the flange; and

a cylindrical member having bore therethrough, wherein
the cylindrical member 1s configured to be coaxially
aligned with the opening and to receive the valve shatt,
and wherein each of the flange and the cylindrical

member 1s separable along a plane substantially parallel
to a longitudinal axis of the bore and the opening.

11. A packing follower as defined 1n claim 10, wherein an
end of the cylindrical member 1s configured to contact a
valve packing.

12. A packing follower as defined 1n claim 10, wherein
cach of the flange and the cylindrical member comprises two
pieces.

13. A packing follower as defined 1n claim 10, further

comprising a clamping member configured to hold separable
portions of the packing follower together.

14. A packing follower as defined 1n claim 13, wherein the
clamping member 1s configured to extend across the flange
to hold the separable portions of the packing follower
together.
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